Homework 11 (2002 Paper) — SQA Past Paper Questions
Paper 1

1. Functions f and g are defined on suitable domains by f(x) = sin(x®) and
g(x) = 2x.
(a) Find expressions for:
@ f(g(x));
(i) g(f(x))- :

(b) Solve 2f(g(x)) = g(f(x)) for 0 < x < 360. 5
2. Find the coordinates of the point on the curve ¥ = 2x2 —7x + 10 where the tangent
to the curve makes an angle of 45 with the positive direction of the x-axis. 4
3. In triangle ABC, show that the exact C
value of sin(a 4 b) is —. 4
V5 1
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4. The graph of a function f intersects the 4 (c,d)
x-axis at (—a,0) and (¢,0) as shown. ’
There is a point of inflexion at (0,b) and a (0,b)
maximum turning point at (c,d). ’
Sketch the graph of the derived function f. (—a,0) 3
/ 0 B .;])\ %
y = f(x)
5. (a) Express f(x) = x> —4x +5 in the form f(x) = (x —a)?> + b. 2
(b) On the same diagram sketch:
(i) the graph of y = f(x);
(ii) the graph of y =10 — f(x). 4

(c) Find the range of values of x for which 10 — f(x) is positive. 1



6. The diagram shows the graph of a
cosine function from 0 to 7.

(a) State the equation of the graph. \ /r\

(b) The line \/_with equation 0 . —
y = —+/3 intersects this 2
o B y=—3

graph at point A and B. O —— i ———

{ho =

Find the coordinates of B.

7. (a) Write sin(x) — cos(x) in the form ksin(x — a) stating the values of k and a
wherek >0and 0 <a <2m

(b) Sketch the graph of ¥ = sin(x) — cos(x) for 0 < x < 27, showing clearly the
graph’s maximum and minimum values and where it cuts the x-axis and the
y-axis.

8. (a) Find the derivative of the function f(x) = (8 — x3}%, x < 2.

2
(b) Hence write down / x—l dx.
(8-

Paper 2

1. Triangle ABC has vertices A(—1,6), Y4
B(—3,—2) and C(5,2). A(-1,6)
Find

(a) the equation of the line p, the
median from C of triangle ABC. C(5,2)

(b) the equation of the line g, the O
perpendicular bisector of BC.

=Y

(c) the coordinates of the point of B(—3,—2)
intersection of the lines p and 4. ’

2. The diagram shows part of the graph of the V4
curve with equation y = 2x* — 7x% +4x + 4. y=f(x)

(a) Find the x-coordinate of the maximum
turning point.

(b) Factorise 2x> —7x% + 4x + 4.

(c) State the coordinates of the point A and .
hence find the values of x for which [ O (2,0) X
203 —7x? +4x +4 < 0.
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3. A man decides to plant a number of fast-growing trees as a boundary between
his property and the property of his next door neighbour. He has been warned,
however, by the local garden centre that, during any year, the trees are expected
to increase in height by 0-5 metres. In response to this warning he decides to trim
20% off the height of the trees at the start of any year.

(a) If he adopts the “20% pruning policy”, to what height will he expect the trees
to grow in the long run?

(b) His neighbour is concerned that the trees are growing at an alarming rate and
wants assurances that the trees will grow no taller than 2 metres. What is the
minimum percentage that the trees will need to be trimmed each year so as to
meet this condition.

4. Calculate the shaded area Y4
enclosed between the B 5
parabolas  with  equations y=1+10r—2
y = 1+ 10x — 2x? and

y=1+5x—x2.

y=1+5x—x?
/710 W X

5. Find the equation of the tangent to the curve y = 2sin(x — Z) at the point where
X =7
El

6. A point moves in a straight line such that its acceleration a is given by
a=2(4— f}'l’, 0 < t < 4. If it starts at rest, find an expression for the velocity

v where a = ‘l—jf;—

7. Show that the equation (1 — 2k)x? — 5kx — 2k = 0 has real roots for all integer
values of k.



8. The shaded rectangle on this map
represents the planned extension to the
village hall. It is hoped to provide the

largest possible area for the extension. Village hal

/
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The coordinate diagram represents the Va
right angled triangle of ground behind
the hall. The extension has length I
metres and breadth b metres, as shown.
One corner of the extension is at the point

(a,0).

(0,6)

h -
O (2,0) (8,0) X

(@) (i) Show that | = 3a.

(ii) Express b in terms of a and hence deduce that the area, A m?, of the
extension is given by A = 3a(8 —a).

(b) Find the value of a which produces the largest area of the extension.



